With the rapid aging of Japanese society in recent years, there is a real need for the realization of people-friendly railroad transportation system. Crossing obstacle detection devices have been installed in the conventional railroad transportation in order to detect the objects which interrupt the railroad operation. These devices, however, have some problems, such as the difficulty in detecting people and wheelchair, and misdetection due to the weather conditions. As a solution to these problems, we have developed an obstacle detection device to detect and protect people by using millimeter wave. We conducted verification test on the prototype device under the real environment of the crossing, and we report that we could confirm the feasibility of the product development by our findings of the effects of weather condition and detection results of correct or false.
Calculation of SNR for objects detected in rain and snow proved that the detection objects could be certainly detected even in rain and snow (see Fig. 1 ).
The amount of rainfall did not make difference in the minimum SNR. In addition, as fog did not rise, we measured the insertion loss of millimater wave under the condition of visibility 10 m with the fog particle in 20 µm, the statistical mode, and 50 µm, dense fog condition, with the support of National Institute for Land and Infrastructure Management (Tsukuba-city). The findings are that the insertion loss is below 0.5 dB in 35 m shuttle, and therefore the loss does not have effect on the system. We checked if any misdetection occurred with the crossing gate is closed during train service hours, and confirmed that there was no misdetection when the device was set at a certain threshold and when there is no detection object inside the crossing. There was no misdetection at high and low temperatures, and in rain or snow (at Obukuro crossing). In addition, occurrence of misdetection was eliminated by setting the threshold at the processing unit in response to receiving improper reflection of the side lobe (at Byobugaura crossing).
The definition of undetection in this device includes both cases where the objects are not detected due to device failure with probability of the device being not fail-safe, and where existing objects are not detected or judged to be nonexistent due to the nature of the objects even though the device has no trouble. In addition, it is very difficult to verify the target values, that is, detection rate above 99.99999% and misdetection rate below 10 −7 , under the real environment. Accordingly, it was decided at the Research and Development group that the target values are 0 out of 10,000 vehicles for detection object 1, and 1 or less out of 10,000 people for detection object 2 (Currently, data of 700,000 vehicles and 300,000 people are collected). The result was that the targets were achieved. Our future issue is to bring this result to the theoretical value, and to continue the test in order to assess the reliability, and to aim for commercialization of a sound device. * * * * * * * * * * * 5 * 6
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Crossing obstacle detection devices have been installed in the conventional railroad transportation in order to detect the objects which interrupt the railroad operation. These devices, however, have some problems, such as the difficulty in detecting people and wheelchair, and false detection due to the weather conditions. As a solution to these problems, we have developed an obstacle detection device to detect and protect people by using millimeter wave. We conducted verification test on the prototype device under the real environment of the crossing, and we report that we could confirm the feasibility of the product development by our findings of effects of weather condition and detection of correct or false. 
6.
EMC VCCI EMC 12 m × 12 m 80% 20%
7.
18 9 29 19 1 4
